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1TJ Jh 7 ? n r ! 168 10 n6Wly idSnti " ed P°'ynucleotides, polypeptides encoded by such polynucleotides the 
use of such polynucleotides and polypeptides, as well as the production of such polynucleotides and "SSnthtal 
More particularly, the polypeptide of the present Invention is a human 7-transmembrane ™ 

^ssss^zzft* r r eptor ' sometimes hereinafter «*™*« - is^ssssisss 

rnnn,, , ' lnventlon a| s° elates to inhibiting the action of such polypeptides 

nc J fLnl'^n TT '"T" manV mediCaHy Si9nifiCant bi0, °9 ical P racesses ™ -"^iated by proteins participat- 

J.R.. et aL. Nature. 336:783-787 (1988)). G- P roteins themsefces, effector proteins e g ItoZ^Z^a^Z' 

JEL^ ^ Xample '' n °" e ,orm of Sl '9 nal transduction, the effect of hormone binding Is activation of an enzvme 
adanylata cyclase. ,r»da the cel.. Enzyme activation by hormones is dependent on the presence of L nucleotTde 
GTP. and GTP also .nfluences hormone binding. A G-protein connects the hormone receptors t adenylate «SJ? 
G-protem was shown to exchange GTP for bound GDP when activated by hormone receptors tS, GtZwZ^ 

fSn~ D T ;' naCt ? f0rm ' ™ U "' th6 G - Pr0tein S8rV6S 8 dual ro,e ' as a " intermediate that XsTe s gnal 
from receptor to effector, and as a clock that controls the duration of the signal 9 

[0004] The membrane protein gene superfamily of G-protein coupled receptors has been characterized as havinn 
bv ex^cLtT tranS ™ mbran< ! d ° mainS " ^ domains are ba«av«l to represent transmembran £S "rS 

^ h a h ^r 133 " 1 ' 0 ,0CPS - G - pr ° tein rece P tors include a wide range of blo.ogicalhy active ^tore 

such as hormone, viral, growth factor and neuroreceptors "'ugicany active receptors, 

Te^esV'Xo^Zf^TZ b6en « "ndudlng these seven conserved hydrophobic 

al d^erentianon gene-1 receptor and rhodopsins, odorant, cytomegalovirus receptors, etc P ' 

*ZL* ^ w J*"* 0 ™ can be intracellularly coupled by heterotrimeric G-proteins to various intracellular 
enzymes, ,on channels and transporters (see. Johnson et al., Endoc, Rev., 10:317-331 (1989)) Different ^ fSS, 

ltr.Tr ? S S ?' G " Pr0tein C0UP ' ed reCSp,0rs have been identified » hiportant r^2K 
In the alpha subfamily, the first two cysteines are separated by one amino acid and hence are referred to a^ the »C X 

■c SEE, n V T e hu b T subf , amily; the »~ cysteines are ln an adjacent pos « ion and 

■00081 ^ ' ^ 6aSt " ,ne dtfferent membera °' ,hiS faml| y have been "Pitied in humans 

S„ The ntercnne cytokines exhibit a wide variety of functions. A hallmark feature is theirability to elicit chemotactic 

migration of distinct cell types, including monocytes, neutrophils^ lymphocytes, basop* 

™» 7 f ? h,Stami " e releaS6 ' ' ySOSOmal enz y me and leukotrien * «'•»•. increasedTdhelencroUrme* 
heln mn! ? h he " a ' I*" 8 ' enhanC8d bindin9 ° f <=°™P'e™nt proteins, induced expression 0^9^^^ 
cfZ ^ h 68 COmplernent rece P tors ' and "•P'ratory burst. In addition to their InvolvaTaJln^aSiS 

*?J7' " Sh ° Wn 10 eXh ' bit ° ther aC " Vi,ieS - For exam P ,e - -prophage Zl^£S„ 1' 
(MIP-1) s able to suppress hematopoietic stem cell proliferation, platelet factor-4 (PF-4) is a ootent bMbttor nf 1 

foTS'n^ 
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Sty auto-mmune d.seases, parasitte infections, psoriasis, and to stimulate growth factor 

[0016] In accordance with yet another aspect of the present invention, there are provided nucleic acid orab^ mm 

r e :z c,e,caci ^ 

t«chin gS T h h e e rein and ^ ^ PreSem inVenti ° n Sh ° U ' d be a ^ arent t0 *. art from the 

- ranvSo^r^ai; SSS ° f °' inVenti0 " and « - — * ™ the scope 
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raoam ^ ' n „ f ° Sa T T atUTe P°^ e P tide as «*• °™ °f FIflur. 1 (SEQ ID NO:1) or the deposited cDNA. 
ESL * h V . Cl f™ Wh ' Ch enC ° deS f0r the mature Polypeptide of Figure 1 or for the mature polypeptide en- 
Z Z I, T t° NA inC ' Ude: °^ the COding Sequence for ,he mature PolyP^tide; the coding sequence 
» h B CQ Z ^ POlyP " pt f h e and additional 00di "9 se °. uen <* as a transmembrane (TIM) or intracellular domain- 
such a « ,° s n T n ematurep ^^ 

r„n, Q a 1 non-codmg sequence 5' and/or 3" of the coding sequence for the mature polypeptide 

rS .r" 8 ' , T "P 0 ^^ 160 ^ 6 encodi "S a polypeptide" encompasses a polynucleotide which ncludes only 

»quen£ P°'VP«Ptide as well as a polynucleotide which includes additional coding and/or non-coding 

' El!,! P a r nt? nt inve ^ onfurther relates to vari «nts of the hereinabove described polynucleotides which encode 
Zl^ZT- ! hu ^ danVat,Ves of the Polypeptide having the deduced amino acid sequence of Figure 1 orthe 
aS?anr 0 f°^ 

rn«« , t PoVnucleot.de or a non-naturally occurring variant of the polynucleotide 

' Rquri 1 IsEQ S'n'STL T^"" p0lynUCleotides ^ding the same mature polypeptide as shown in 

, . ■ , , J , 21 S3me matUre P 0| yP e Ptide encoded by the cDNA of the deposited clone as well as 

ll 11 i ' „ P°'yP e Pt'de encoded by the cDNA of the deposited clone. Such nucleotide variants include 

deletion variants, substitution variants and addition or insertion variants 

£ L^ZITZ* indiCated ' P olvnucleot,de ™y "ave a coding sequence which is a naturally occurring 

clone a!s known in the a* ""V" 1 (SE ° '° N ° :1) 0r °' thS C ° din 9 Sel ' uence «* the deposited" 

! °J " !; \f I , ' lG " C Vanant ,s an female form of a polynucleotide sequence which may have a 

SSSSjSS." addttion of one or more nucleotides ' which does not subs,antial * atter tha fu "«^ °' "e 

which* tl^w?"? f° tide !, may .^° enC ° de f ° r 3 S0 ' Uble form of the G -P ratein ohemokine receptor polypeptide 

m^l SSS. P ^ n P0,VPePtide WHiCh ^ b6en CleaV6d from ,he ™ and intraceliular domain of 

ine ruii-iengtn polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a marker 
sequence wh,ch allows for purification of the polypeptide of the present Invention The maS seq^nce may be a 
hexa-h.st.dme tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to thTmarker 
.n the case of a bacterial host, or, for example, the marker sequence may be a hemaggllin (HA ta when ™m 

SeceLo^ndT^otH" 163 ^ S69me ,? t °' ° NA inVOlVed Producing 8 P°'yPePtide chain; it includes regions 
l^SSZSZSS. re9 ' 0n ( ' eader traMer) 88 We " M interVeni " g SeQ ~ < int ™> >«ween 

Eto 2^ e r,°'. , . ,,e '~ 'nt °' the Pr68ent inVenti0n may be used as a hybridization probe for a cONA 
library to .solate the full length cDNA and to isolate other cONAs which have a high sequence similarity to the aene or 
s,m.lar bio.og^al activity. Probes of this type preferably have at least 30 bases and may conm^ for example 50 o 
more bases. The probe may also be used to identify a cDNA clone corresponding to a fUU tenift trZ^J'S a 
Tnexa^ 

An example of a screen compnses Violating the coding region of the gene by using the known DNA- sequence to 
° Sonucleotide probe. Labeled oligonucleotides having alequence J^e^XoLTon^l 

[0037] The present invention further relates to polynucleotides which hybridize to the hereinabove-described se- v 

q' ^ZIZT " ^ " d ^ P ^ at least 95% se 

Z ITrLll pre H sent .' nvant,on Particularly relates to polynucleotides which hybridize under stringent conditions to 
occur ^ I ?h e - deSCnbed P 0| y""='eotides. As herein used, the term "stringent conditions" means hybridPza ion w H 
IhZ M' here '! a i ' eaSt 95% and pref9rab| y at ,east 97% ictentrty between the sequences The polynuSides 
either Tl Z , r ^T**™ described Polynucleotides in a preferred embodiment encode polypep^des which 
FigureT^^^^ " ^ " "» ~ e -^ide encoded 5 L cONAsof 

L°°?io k AI,ernat ^ e 'y L tne Polynucleotide may have at least 20 bases, preferably 30 bases and more preferablv at 
na ove describld TV? * * of * e and which has an 'S^SX2i 

ZlZ l l T f ' Ch may ° r may n0t r6tain activity ' For exam P' e ' sucn Polynucleotides may be employed as 
or as a PGR prime"" of SEQ ID NO:1, for exampie, for recover of the polynucleotide or as Lsg^TproT. 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% identity, preferably at least 
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TIKI? 0 ' 6 "TT* a l 18381 3 95% id8ntity t0 a P**""**** which encodes the polypeptide of SEQ ID N02 

tides encoded by such polynucteotides. H^ypep 

Recognition of the Deposit of Micro-organ.sms for purposes of Patent Procedure. These deposits are provided merely 

™ e rrrr, ? h s ? of s , kiH t** art and are not an admission a **** * ^ s s 

The sequence of the polynucleotides contained in the deposited materials, as well as the amino acid sequence of the 
polypepfdes encoded thereby, are incorporated herein by reference and are controlling in the even? of any confHct w!h 

o STSyTnter 8 h6rein - ' HCenSe ^ ^ reqUir6d t0 make " 6r Se " «» -te^sranTn'osS 
[0041] The present invention further relates to a G-protein chemokine receptor polypeptide which has the deduced 
amino acd sequence of Figure 1 (SEQ ID NO:2) or which has the amino add sequence encoded by the depSsKeS 
cDNA, as well as fragments, analogs and derivatives of such polypeptide deposited 

, h 00 t t 2 l Thetemis " fra 9"ient," "derivative" and "analog" when referring to the polypeptide of Figure 1 orthat encoded 

2 ucJ ZTITt TT 3 POtyP6P ; ide Whbh eith6r retainS -^Wthe'same b^fiSrfSS 
as such poly P ept.de, ..e. functions as a G-protein chemokine receptor, or retains the ability to bind the liqand or the 

°r Sn th ° U9 V he P 0, ^ e P tide does "°« 'action as a G-protein chemokine receptor f TexampS a soluble 

^o^S^^^ZX^ 9 reCOmbi " ant P °'- PUde - * — or a syn- 

TllJ^Ll^l: ^ fiVatiVe ° r ana '° 9 ° f lh6 P°^ e P tide °' 1 (SEQ ID NO:2) or that encoded by the 

deposed cDNA may be (.) one ,n which one or more of the amino acid residues are substituted with a conserved or 
non-conserved ammo acid residue (preferably a conserved amino acid residue) and such subsided amino 
(due may or may not be one encoded by the genetic code, or (ii) one in which one or more of the amino acid Sues 

co^Ll r St ' tUem ° r in WhiCh the matUre is f used -ith an^JZZT^ZT* 

compound to increase the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in which the add' 
tonal ammo acids are fused to the mature polypeptide for purification of the polypeptide or (v oneTn whth S fraqmen 

fragments, denvatives and analogs are deemed to be within the scope of those skilled in the art from the teachings 

zz^!X^z r: ::z n iT es of the present invention are pre,erab,y prov,ded in an isoia,ed ,om - 

[0046] The polypeptides of the present invention include the polypeptide of SEQ ID NO-2 (in particular the mature 

m T ^ WhlCh h3Ve ^ ' eaSt 70% Similanty a 70% «oSTZ ^eWe 

NO ? *1 n? « P , 3 9 ° % Sirni ' arity (m0re preferab * a 90% ident «V) to ^e polypeptide of SEQ ID 

2 Snd Tn!l m0re f P h erab ' y 3 95% Similarfty {S,i " m ° re pre1erab, V a 90% identttv > Polypeptide of SEqId NO 

SSSn^T in f ° S r iiarrty ° b8tWeen tW0 P° lv P e P tid <* is determined by comparing the amino acid sequence 
ro0481 Fr^ m a r° « ?T ? * there, ° ° f thS P 0| yP e P« de to *• ^^ence of a second polypeptide. ' 
[0048] Fragments or portions of the polypeptides of the present invention may be employed for producinc the cor- 
responding full-length polypeptide by peptide synthesis, therefore, the fragments may be employed a ^Sediates 
for producmg the fun-length polypeptides. Fragments or portions of the polynucleotides of th presen in^eS may • 
be used to synthesize full-length polynucleotides of the present invention invention may 

[0049] The term "gene" means the segment of DNA involved in producing a polypeptide chain- it includes reoion* 

^£Z££££i re9i0n " 35 - ^'-^fSSTSZ 

ronmint IT 'T "T^" me3nS tt " t Xhe ma,erial iS removed from i,s ° ri 9inal environment (e g the natural envi- 
an?™! t' S "i h k 0CCurnn3) - For example, a naturally-occurring polynucleotide or polypeptide preLnt in a IMnq 

a n T e 'r~; ^ 

deTco^ 

env'onmen? Com P oslt '°' 1 . and be isolated in that such vector or composition is not par, of its' natural 

[0051] The polypeptides of the present invention include the polypeptide of SEQ ID NO-2 fin nartiruiar th» m a t.,~ 

o^EQfn^P^ 

of SEQ ID NO.2 and still more preferably at least 95% similarity (still more preferably at least 95% identity) to the 
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polypeptide of SEQ ID NO:2 and also include portions of such polypeptides with such portion of the polypeptide aen- 
erally contammg at least 30 amino acids and more preferably at least SO amino acids P^Pepfde gen 

[0052] Asknownintheart-similarity-betweentwopolypeptldesisdeterminedbycomparingtheaminoacidsequence 
5 rnn™ am ' n ° "** MuteS ° f °" e *° «» sequence of a second polypeptide q 

0053] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
respond^ full-length polypeptide by peptide synthesis; therefore, me fragments may be employed as inS2iates 
for producng the full-length polypeptides. Fragments or portions of the polynucleotides of the present inveSn m» 
be used to synthesize full-length polynucleotides of the present invention 'nvenuon may 

[0054] The present invention also relates to vectors which include polynucleotides of the present invention host cells 

xs^sz^ with vectors of the invention and ,he production of po ^ eptides --—rs 

22, Ce " S h are f Senetica "y engineered (transduced or transformed or transacted) with the vectors of this In- 
forTn? TT J T eXamP ' e ' 8 C '° ning VeCt ° r ° r a " eXpreSSi0n v «*or.The vector may be. for example in the 
« m^i 1 T ■ 3 V ' ral Part,C ' e ' 8 Phage ' etC ' The e "9 inee ^ "ort cells can be cultured in conventional utriem 

invention The culture condrt.ons, such as temperature, pH and the like, are those previously used with the host eel 
selected for expression, and will be apparent to the ordinarily skilled artisan 

[0056] The polynucleotides of the present invention may be employed for producing polypeptides by recombinant 
techn.ques. Thus, for example, the polynucleotide may be included in any one of a variety of eJpLion^ecTot fo 

:, P S: S T h , VeCt °; S in h C ' Ude chr °— -chromosomal and synthetic DNA 
dervatives of SV40, bactenal plasm.ds; phage DNA; baculovirus; yeast plasmids; vectors derived from combinations 
o plasmids and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudotab es Howevef any 
other vector may be used as long as it is replicable and viable in the host "owever, any 

23 n^iP ™ e appr0priate DNA se <l"ence may be inserted into the vector by a variety of procedures. In general the 

oro~d e urL e «nd IS t H nSer,ed T an appropriate restrictl °" endonuclease »*(»> by procedures known in the a rt Such 
procedures and others are deemed to be within the scope of those skilled in the art 

[0058] The DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 
t^ned^LTR'' 0 ^ 10 dirGCt mRNA Synth6SiS - * re "~s samples of such promoters ^^^1' be men- 
30 Zl n , , Pr0m ° ter ' thS ^ ° r ^ the phage ,ambda P l P^^ter and other promoters know^o 

ro SQ lr^ r r'° n > T neS inprokar y° ,ic or ce "* » *«* viruses. The expression vJctor also conZs a 

"X n „ ' n a 3 S ' 6 f0r translat,on initiatio " a "« a transcription terminator. The vector may also include appropriate 
sequences for amplifying expression. « KH , WK i,ai C 

KL'iH ?V!° n ' T expression vectors Preferably contain one or more selectable marker genes to provide a 
phenotypic trart for selection of transformed host cells such as dihydrofolate reductase or neonwein resistance for 
« eukaryotrc cell culture, or such as tetracycline or ampicillin resistance in E coli ^stance for 

[0060] The vector containing the appropriate DNA sequence as hereinlbo7e described, as well as an aoDrooriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to express tt 

*o s^lrr^LTlT^T^T^ °' appr °P riate hosts ' the re may be mentioned; bacterial celis. such as E coli 
fSllfSM^ 2 ^ 93 ' Ce " 8 ' SUCh 38 VeaS,; inSSCt C8lls such as Drosophila and Spod-Q^eTa' 
h 2»™« , n T , ° S ° r B ° WeS melanom * Adenovirus; plant cells, etc. The selection of an appropriate 

Tnnio 8 . b ° W ' ,h,n ' he SCOpe of those 8killed in tne art from ™<> teachings herein 

r™^ 0re K Pa ' 1 L C , Ular,y ' '1* Pr6Sent inVenti ° n a ' S0 indudes recombinant constructs comprising one or more of the 
sequences as broadly desenbed above. The constructs comprise a vector, such as a plasmid or viral vectoMn to wh ch 

tc °S \*2 n T T C ° mPriSeS re9Ulat0,y S *W™- ^'^ng. «* example, a promoter, operablylnkTd 
to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the aT and are 

ZTZ m n 3 a H b ' e - The '° ,,0Win 9 Vectors are ^ way of example. Bacterial: P QE70 pQEeo pQE^Qia 

» C£ 3 P 173 S SK ' PbSk8 ' PNH8A ' PNH163 ' « P^SA sTataginl); 

ptrcaga, P KK223-3, pKK233-3, pDR540, pRITS (Pharmacia). Eukaryotic: pWLNEO, pSV2CAT pOG44 oXTI oSG 

s ^^^^^^ 

HSV thym.dme kmase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-l Selection of he ao 
propnate vector and promoter is well within the level of ordinary skill in the art section °f the ap- 

[0064] in a further embodiment, the present invention relates to host cells containing the above-described constructs. 
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The host cell can be a higher eukaryotic cell, such as a mammalian cell, or a lower eukaryotic cell such as a veast 

can Z Iff °h T T- ^ 3 Pr ° kary0tiC Ce "' SUCh M 8 bacterial cel1 ' °f —J tintc the host eel 

a 2 HI Ph T,f te tranSfection ' DEAE-Dextran mediated transfection, or electropo^fen paS 
■ Dinner. M., Battey, I., Basic Methods in Molecular Biology (1986)) l^vis, 

5 K^LE* C °, nStmCtS ^ h .° St CS,IS Ca " be US6d in a co "^ntional manner to produce the gene product encoded by 
S^STSZS: "" P0,yPePtid6S ° f ^ inVSnti0n - ^^thetically producedt^ 

[0066] Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of 
appropriate promoters. Cell-free translation systems can also be employed to produce such p oteins us lo RNAs de 

otic and eukaryotic hosts are described by Sambrook, et al.. Molecular Cloning: A Laboratory Manual Second Ed2 
Cold Spring Harbor. N.Y., (i 989), the disclosure of which is hereby incorporated by reference ' 
Z ZL Transcrip h tion of tne DNA enc °*"g Polypeptides of the present invention by higher eukaryotes is increased 
to'aoo bT,LT s e ? SeqUenCe im ° ' he VSCt0r EnhanCerS are Cis - acti "9 omenta of DNA, usua." about f omto 
2 1, !■ 3 r?° ter t0 mCreaSe itS transcripti °"- Samples including the SV40 enhancer on the \2sile 

sLL ofTh! 7 °;' 9 ' n bP 1 °° 10 27 °' 3 eyt0me3al0 ' ims sart V Dr °™ ter en^ncer, the polyoma enhancer on tneSe 
side of the replication ongin, and adenovirus enhancers 16 lale 

JIS ^hTTT expression vectors wil1 include ^iSins of replication and selectable markers permitting 
transformation of he host cell, e.g., the ampicillin resistance gene of E. coli and S. cerevisiae TRP1 gene and a 

ZoZZsZt7Z^T y ' expresssd 9ene t0 direct ^^^-stTelS^ 

promoters can be derived from operons encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGIO « 
factor, acd phosphatase, or heat shock proteins, among others. The heterologous stnSls^ 
in appropnate phase with translation initiation and termination sequences, and 'preferably aTa^se^ c^Te 
of directing secretion of translated protein into the perip.asmb space or extracellu.ar medium. OptionT the h«et 
ogous sequence can encode a fusion protein including an N-terminal Identification peptide impalg desired charac- 
no«f' ?; 9 "< stab " l2at,on or sim P' ified Purification of expressed recombinant product 

[0069] Usefu expression vectors for bacterial use are constructed by inserting a structural DNA sequence encodinn 
a desired protein together with suitable translation inftiatlon and termination signals in operable readlng ph^e wJh a 
functional promoter. The vector win comprise one or more phenotypic selectable marked and an origin of replicaSon 
LT, , ma ' ntenanceof the vecWr ™* » ^able, provide amplification within the host. Su Stable pXryoti" 
Pstudl?" T 3, ? n '^"^^.gacjmissubtilis, SalmoneHatyphimurium a „H various species with^he gene a 
S T ' StreD,om y ces - and Staphylococcus, although others may also be employed as a matter of choice 
EL * re P re ^ ntative but nonlimiting example, useful expression vectors for bacteria.^se Ta ^comprise a se- 
lectable marker and bacterial origin of replication derived from commercially available plasmas compri^no aenettc 

x^sJST . kn f own r c : onin9 vector pbr322 (atcc 37oi?) ' such c ° mmerciai xezzsz "JE£ 

OB^'I^ZT r em,Ca L 8, UPPSa,a ' SWed6n) 8nd GEM1 (PTOme 9 a M *«<™. Wl USA). S 

E!?i f °J ,rans,omiation of a suitab, « host strain and growth of the host strain to an appropriate ceTdensS' 

SLs^risssr*' disrup,ed by physicai ° r chemicai — - »• 

[0073] Microbial cells employed in expression of proteins can be disrupted by any convenient method including 

zivszzz^r™ 0 "' mechanicai dismption ' ° r use ° f ceit ^ •«* -et^rweiSw' to ,. 

".I 3 ™ 8 mammali an cell culture systems can also be employed to express recombinant protein Examples of 

and BHK c^l lines^ . es ca P aD l e of expressing a compatible vector, for example, the C127, 3T3. CHO, HeLa 

h»nr! T Mammal,an expression vectors will comprise an origin of replication, a suitable promoter and en 
Snn ?? T rib ° S ° me bindin9 ^ P°Vaden y ,ation site, splice donor and acceptor sites tan- 

sc iptional termination sequences, and 5" flanking nontransenbed sequences. DNA sequences ^SSnT SV-S) 

0 P 075i ZtToTT S 'T ^ te US6d l ° Pr ° Vide ,h8 reqUir8d ~ scribedgeneuc ^elemenJ 4 ° 
? chemok,ne rece P tor Polypeptides can be recovered and purified from recombinant cell cultures 

* « d '"8 "nmomum sulfate or ethanol precipitation, acid extraction, anion creation exchange ch oma 
TZ^J, T° Cem0SB chromatoara P h * hydrophobic interaction chromatography, affinity chrSography ^y- 
droxyiapatite chromatography and lectin chromatography. Protein refolding steps can. be used afnTessa^ in com 

mature ^ ^"tk^s 
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[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical svn- 
enaf S^iT "fT*" * techni " ues '™ - Photic oreuka-yotic host (for exampT by bTc- 

product^ ZtlTl ' nS ^ and : ammalian cells in «*»»>■ Spending upon the host employed in a rLmbinan, 
otaZl! ' ?• P °* pep,ldes of the P resent Mention n»y °e g^cosylated or may be non-glycosylated 
Polypeptides of the invention may also include an initial methionine amino acid residue 

m^i^T' ynUCle0 ! ideS P0,ypep,ldes of the P™«« Invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease 

[0078] The G-protein chemokine receptors of the present Invention-may be employed in a process for screenino for 
ZEST Wh ' Ch 3Cth/ate {a90niStS) " "** aC,IVati0n < anta » * receptor polypeptide ouZ Resent 

tollLenrlTl ' SUCh , SCreenin 9 P r °=edures involveprovidingappropriatecellswhich express thereceptorpolypep- 
Z L the Pre ? ' nVe , ntt0n ° n me SUrtaCe ,her60f - SuCh Cel,s include cel,s from ^mals. yeast, drosoi or E 
Co,, , n pabular a polynucleotide encoding the receptor of the present invention is employed to transfect to 

tTobse^ebinl f'Tf ChMe ^ eXpreSS6d reC6p,0r is co "^ed with alst compt nd 

to observe binding, stimulation or inhibition of a functional response u»i pouna 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 

E^IVrXL"' the present invention - Such a screening technique is describad in PCT 2ST£Sr.f 0 

t^LTr ™. ter eX f T P, f;. SUCh 3SSay may be 8mp ' 0yed ,or screenin 9 ,or a compound which inhibits activation of 
Sh th!r^ P ?^ P . 6 PreS6nt inVenti ° n by C ° ntaClin9 the ^elanophore cells whtoh encode the receptor with 
both the receptor hgand and a compound to be screened. Inhibition of the signal generated by the ligand indicates Xat 
rnn°,TT " * antB 9° ni * f ° r »"e receptor, i.e., inhibits activation of the receptor 

In SCrSe w may be em P loved for determining a compound which activates the receptor by contacting such 
r^epTor P ° ,0 SCre6ned det8m,ining Wh6ther SUCh C ° mp0Und 9 Bnerates a abates the 

SamL ?rl^»rrMn tM !!7 UeS inC ' Ude US6 ° f Ce " S Which eXpress *• G 'P roXein chemokine receptor (for 
for e^al r a fd«Lrihl I" 3SyS ! em ^ meaSUreS extrac e«ularpH changes caused by receptor activation, 
for example as descnbed m Science, volume 246, pages 1 81 -296 (October 1 989). For example compounds mav be 
re™ 3 C9 '! t which H 6x P resses th ° receptor polypeptide of the present invention and a s3d mesTenger 

sr «&sr*xs£? or pH chanaes ' may be measured to — »• p««- -p-' d 

Sl A ^« S tM SCree ?, in9 ,eChniqUe inV °' VeS introducin 9 RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receotor 
hgand and a compound to be screened, followed by detection of inhibition or acLtion of a calcine in ..Tease 
of screenmg for compounds which are thought to inhibit activation of the receptor 

fnZl to »riT enin , 9 teC r, hn i qUe iW0,VeS ex P ressin 9 ,he G "P rot ein chemokine receptor in which the receptor is 
^ mui^^ ° r ■*? represenlative exarn P'es of such cells, there may bementioned endothelials, 
smooth muscle cells, embryonic kidney cells, etc. The screening may be accomplished as hereinabove described bv 

E£2L in t T ' 68 SCreen ' ng f ° r corn P ounds w "ich inhibit activation of the receptor polypeptide of the 

^^££ZVT"* % H ete T inin9 inhibiti ° n bindin9 ° f labe,ed Haand to ce,ls " av ' Z receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic ceil with DNA encoding the G-protein chemokine 

of a labeled form of a known ligand. The ligand.can be labeled, e.g., by radioactivity. The amount of labeled Haand 
b ™ a , h T ePt0r t k meaSUr6d ' eQ - bV meaSUring «>' the receptor, if the compound bfds to the 

thTr^rl~:3. by 3 redUCti ° n ° f lab6led M9and WhlCh bindS ,0 ^ reC6pt0rS ' the bi " di "9 - labeied ligand^ 
[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention or in some cases an 

£%Z£S?£2 S££ a TT chemokine receptor but does not e " a sec ° nd JSJi^ssns 

^nlnV h f G " pr0tain che ™*<™ receptors is prevented. Antibodies include anti-idiotypic antibodies which 

comoo Inn ? U T' nantS 9enera " y aSSOdated With ,he a "«gen-binding site of an antiboo^ Potentia^ntagonis, 
compounds also mclude prote.ns which are closely related to the ligand of the G-protein chemokine receptor i e a 

no reTponse "*** ^ bi ° l09iCa ' fUnCti ° n 3nd When bMi "° 10 c3i,^S JScS 

[0088] An antlsense construct prepared through the use of antisense technology, may be used to control aene ex 
pression through tnple-helix formation or antisense DNA or RNA, both of which methods are bLed on Sdino of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence which encodes or 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucieo«de oUrc Z 111" 
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10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the gene involved 
in transcnpLon triple hel.x -see Lee et at.. Nucl. Acids Res., 6:3073 (1979); Cooney et al, Science. 241:456 (1988); 
and Dervan et at. Science, 251 : 1360 (1991 )). thereby preventing transcription and the production of G-protein chem- 
okine receptor. The antisense RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of mRNA 
molecules into G-protein coupled receptor (antisense - Okano. J. Neurochem.. 56:560 (1991); Oligodeoxynucleotides 
as Antisense Inhibitors of Gene Expression. CRC Press, Boca Raton. FL (1988)). The oligonucleotides described 
above can also be delivered to cells such that the antisense RNA or DNA may be expressed in vivo to inhibit production 
of G-protein chemokine receptor. . 

[0089] A small molecule which binds to the G-protein chemokine receptor, making it inaccessible to ligands such 
that normal biological actrvity is prevented, for example small peptides or peptide-like molecules, may also be used to 
inhibit activation of the receptor polypeptide of the present invention. 

[0090] A soluble form of the G-protein chemokine receptor, e.g. a fragment of the receptors, may be used to inhibit 
activation of the receptor by binding to the llgand to a polypeptide of the present invention and preventing the ligand 
from interacting with membrane bound G-protein chemokine receptors as 

h?!!' , ^ T T U ? dS f iCh bind 10 and 3C,iVate the G - pr0tein che ™*ine receptors of the present invention may 
be employed o stimulate haematopoiesis, wound healing, coagulation, angiogenesis, to treat solid tumors chronic 
infections, leukemia, T-cell mediated auto-immune diseases, parasitic infections, psoriasis, and to stimulate growth 

factor activity. 

IT? 1 J" he t com P° unds which bind to 'nhibit the G-protein chemokine receptors of the present invention may be 
employed to treat allergy, atherogenesis, anaphylaxis, malignancy, chronic and acute inflammation, histamine and IgE- 
mediated allergic reactions, prostaglandin-independent fever, bone marrow failure, silicosis, sarcoidosis, rheumatoid 
arthntis, shock and hyper-eosinophilic syndrome. 

[0093] The compounds may be employed in combination with a suitable pharmaceutical carrier. Such compositions 
comprise a therapeufcally effective amount of the compound and a pharmaceutical^ acceptable carrier or excipient 

rh-f ^TT ""'J 8 " 0t limitedt0 Sa ' ine ' bUffered Saline ' dextrose ' water ' glycerol, ethanol. and combinations 

thereof. The formulation should suit the mode of administration. 

[0094] The invention also provides a pharmaceutical pack or kit comprising one or more containers filled with one 
or more of the ingredients of the pharmaceutical compositions of the invention. Associated with such container(s) can 
be a not.ce m the form prescribed by a governmental agency regulating the manufacture, use orsale of pharmaceuticals 
or biological products, which notice reflects approval by the agency of manufacture, use or sale for human adminis- 
tration. In add.bon, the compounds of the present invention may be employed in conjunction with other therapeutic 
compounds. n 

[0095] The pharmaceutical compositions may be administered in a convenient manner such as by the topical in- 
travenous intraperitoneal, intramuscular, subcutaneous, intranasal or intradermal (applicable?) routes The 
pharmaceuttcal compositions are administered in an amount which Is effective for treating and/or prophylaxis of the 
specific indicafton. In general, the pharmaceutical compositions will be administered in an amount of at least about 1 0 
ng/kg body weight and in most cases they will be administered in an amount not in excess of about 8 mg/Kg body 

—ftl ? t Th CaSeS ' d0S39e iS fr ° m ab0Ut 10 t0 ab0Ut 1 bodv wei 9"t t^ng into 

account the routes of administration, symptoms, etc. (CONFIRM DOSAGES) 

[0096] The G-protein chemokine receptor polypeptides and antagonists or agonists which are polypeptides may 

rSlSd^a? Sne toenpr™ ^ ^ '"^^ * ^P™*'™ ° f SUC " P 01 ***"" >" wto which is often 

n 0 ^, i ^ U8 • 6X >T P J. e ' 06118 fr ° m 3 Patfem ma/ be en 9ineered with a polynucleotide (DNA or RNA) encoding a 
polypeptide ex v,vo with the engmeered cells then being provided to a patient to be treated with the polypeptide. Such . - 

nS™i Tf T •'" tf L e K art - F ° r eXamP ' e ' Ce " S may be ^eeroti by procedures known in the art by use of a * 
retroviral part.de containing RNA encoding a polypeptide of the present invention 

2 in ^" ariy k C t IS ma y. be J^ineered In vivo for expression of a polypeptide in vivo by, for example, procedures 
nlnll , £ " m he art ' 3 Pr ° dUCer Ce " '° r Pr0duclng a retroviral P artfcle RNA encoding the 

thi nnivn ^ ^1 ' 0n ^ administBred t0 a P a «°"t engineering cells in vivo and expression of 
mothnri h w J" ^ ^ 0th9r *" admi ™tering a polypeptide of the present invention by such 

™.. • k , 6 f PParent 10 th0SS Ski " ed th6 3rt fr ° m the teachin9S of ,he P resent invention - F °' exampte, the 
roTnT V ^,' e en9 : neerln9 cells ^ be 0,h6r *™ a ret rovirus, example, an adenovirus which may be used 
to engineer cells in vivo after combination with a suitable delivery vehicle 

™ i^TT, fr ° m ^ hiCh ? e retr0Vira ' Plasmid V6C,0rS ""•""above mentioned may be derived include, but 
STn,« T ,0 ' boloney Murine Leukemia Virus, spleen necrosis virus, retroviruses such as Rous Sarcoma Virus 
ZZll^T 3Vla " leUk0SiS virus ' 9 ibbon a P e 'hernia human immunodeficiency virus, adenov rus' 

STS mT* M C ° ma , *' mammarV tUm ° r VirUS - ln ° ne embodi ™"t. the retroviral plasmid vector is de^ 

rived from Moloney Murine Leukemia Virus. 
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[01 00] The vector includes one or more promoters. Suitable promoters which may be employed include but are not 
hm ed to the retroviral LTR; the SV40 promoter; and the human cytomegalic (CMV)Tromoter £S^„ 
et al B.otechnigues , Vol. 7. No. 9, 980-990 (1 989), or any other promoter (e.g., ciutotS^«^?iE^ 
cellular promoters including, but not limited to, the histone, pol III, and Mctin promoters) SZ^^SZ 
may be employed include, but are not limited to, adenovirus promoters, thymidine kinase ™^oS^S! 

conrnX" 8 ' 7 " 63616 ^ 

irlmlr^ 8 T' C SeqUe " Ce enCOdi " 9 th6 P 0, yP e Ptt de °' ^e present invention is under the control of a suitable 
promoter. St able promoters which may be employed include, but are not limited to, adenoviratpTom^ such as 
Te JT ^ PTOm0ter; ° r hetorol °9° u * P^ers, such as the cytomegalovirus^ p^moter the 

rnfnoT^ Pnm0ter Wh ' Ch COntr0,S the 9 enes encw ""9 the polypeptides P 

T r ° Viral V6Ct0r iS emp '° yed 10 transduce P acka 9 in 9 cell lines to form producer cel. lines Ex- 

H^man rl!l^ , i f' VCRE ' VCRIP ' GP+E - 86 " GP+env Am12, and DAN cell lines as described inLZ 
Human Gene Therapy , Vol. 1, pgs. 5-14 (1990), which Is incorporated herein by reference in rte entirety The vector 

ZSSZ t T" Ce ' te thr0U9h meanS kn ° Wn in fte art SuCh means "n^e.?^«?ml^S 
° °, ' US V f " p0somes - and CaPQ 4 precipitation. In one alternative, the retroviral plasmid vecTmav 
rn,™ P ^ d lnt ° 3 " POSOme ' ° r Coupled ,0 a »«■ and tnen administered to a host * 

Zb^S "X" | , w£!° POletlC S,em Ce " S ' hepat0Cy,eS ' fibrablaste ' ^aTnoX endo7he"l cJiJ 

k1° 41 t The P resent invention also P rov ^es a method for determining whether a ligand not known to be eaoable of 
which T Chem0ki " e reCep, ° r Ca " biPd ,0 SUCh receptor which corn P^ contaSng a mammaHan ce 

G Droteirf ehp^nni 3 "^T 'T^'"* rece P tor with tna under conditions permitting bindfng of HgTnds to the 
^ZTT , ITT 910 '' deteCting the Presence of a "9 and which » the receptor and thereby dete^in no 
lonis* I H 93 t S t0 S G " Pr0tein Chem ° kine reCept ° r The S ^ tems hereinabove dJSESSSZS 
to' Osf "SZT "^-^ GmP '° yed ^ ^s^™ 9 " 9andS WhiCh bind t0 th * ™*PtoT 
o^the pre^en lain o ST ^ 3 T 0d * detSCting eXpreSSi ° n °' 3 Q - protein che ™ ki ™ receptor polypeptide 
™ k S 306 °' 3 Ce " by detectl ' n 9 the Presence of mRNA coding for the receptor which 

comprises obta.mng total mRNA from the cell and contacting the mRNA so obtained with a nude TJ^ZSSS 

wZ'th^ 01 31 ,6aSt 1 ° nUCle ° tideS Capable ° f speciftea '* "yWdSTg Z a ^TequenceTncluded 

elTo ^rZhT h * m ° leCUle 8nC0din9 ,he receptor " nd *r hybridizing condition . d e^n g , h ^pres 

foio* Th y ? Zed 10 Pr0be ' and th6reby deteCtin 9 ,he expression of the receptor by the ceT P 
If ,h!L I T Sen - ™ e T" alS ° Pr ° VideS 3 meth0d f0r identif y in 9 recep t°r* Elated to the recepto polypeptides 
of he present invention. These related receptors may be identified by homology to a G-protien chKtwSSTr 

KK" pres h ent , ,nven,i0n - by low s,ri "9-cy cross hybridization, or Wh^Z^Z^ZZZZ 
related natural or synthetic ligands and or elicit similar behaviors after genetJc or pharmacological^ ^blockade oMh« 
chemokme receptor polypeptides of the present invention pnarmacoiogcal blockade of the v 

h° a l^ hinh a9mentS ° f ,he ? enes ™V be used 38 a hybridization probe for a cDNA library to isolate other genes which 

^ this tvne ™ UtT" f Z t0 96,168 °' *° Pr6Sent inVBn,i0n ' 0r Which have si ^«r biological I ^SJ pSm 
of this type are at least 20 bases, preferably at least 30 bases and most preferably at least 50 bases 0^0™ ^ 

Tn exampte P™™™™™ M9 and p ~ 

[0108] The present invention also contemplates the use of the genes of the present invention as a diagnostic fnr 
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In a a f "" Cti °, nal ^ ay SySt6m <e 9 " colorimetricass ay. expression on MacConkey plates, complementation experiments 
ZITh ?' -fT ° f HEK293 Ce " S) 88 yet an0ther means 10 verif y or iden,if V ™*tions. 0*cl "mutant 
mV«, T Cd ' ° nS Ca " 018,1 SCreen P°P ulati ° n carriers of the "mutant" receptor gene 

[0109] Individuals carrying mutations in the gene of the present invention may be detected at the DNA level bv a 

tTsuch 0 ! 6 f q : eS H NUC ' eiC aCidS US6d f ° r di39n0SiS may be ° b,ained fr0m 3 ^ ^ including but noUinSed 
to such as from bk>od, unne, sahva. tissue biopsy and autopsy material. The genomic DNA may be used directly for 

RnTZ ItLT* 7 P u ' ed en2ymatlcal ^ b * usl "9 PCR < Saiki . « "I- NatHIS, 324:1 63-1 66 1 986) prior to analysis, 
add of th mint i , ^ k SSme PUrP0Se ' AS an 8Xample ' PCR Primers »"n»«men4^ to the nucleic 

o «ln,! h ? ? !. be US6d ,0 idemtfV and analyze mutations ln the 9 ene ° f P^sent invention For 

™ de [ et ' 0nS D and ' nSert,0nS can be detected b V a chan 9 a of the amplified product in comparison to the 
normal genotype. Pent mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
o alternatively, radio labeled antisense DNA sequences of the invention. Perfectly matched sequences can be 2n- 
gu,shed from mismatched duplexes by RNase A digestion or by differences in melting temperatures. Such a dtagnSc 
would be particularly useful for prenatal or even neonatal testing. agnostic 

' [0110] Sequence differences between the reference gene and "mutants" may be revealed by the direct DNA se- 
quencing method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments "e 

double stranded PCR product or a single Stranded template molecule generated by a modified PCR. The sequence 

procedures wrth rad, ° ,abe,ed nuc,eotide ° r b an automatic 

To^l.ZZ^T^tT ° n ° NA SBqUenCe differences mav be a «= hi eved by detection of alterations in the elec 

ToTnTTt?rl?TA a9m T 96,8 With ° f With ° Ut denatUrin9 a9en,S - Se « uences chanfles at «><*- 

metLT,. „ r n „V ? r oil"' To! Pr ° teCti0n aSSayS ' SUCh RNase and S1 P rotection ° r the ch emical cleavage 
method (e.g. Cotton, et al., PNAS, USA , 85:4397-4401 1 985). 

detefL ^hf 0 "' ^ diSe oM? 3 reSUlt ° f ' ° r are characteri * ed «* changes in gene expression which can be 
^2 ¥ T? BS 6 mRNA ' Attemativel * tne 9enes of the present Invention can be used as a reference to 
dentify md.v.duals expressing a decrease of functions associated with receptors of this type 

r nlnLItT Pr ! Sent inVe " ti0n a ' S0 re ' ateS t0 3 dia 9 nostic f ° r detecting altered levels of soluble forms of the 
th^h h,! ~ ^ r9 K ePt0r ^P°'yP e P tides of tne P res6n » 'mention in various tissues. Assays used to detect levels of 
he soluble receptor polypepfdes in a sample derived from a host are well known to those of skill in the art and include 
adioimmunoassays, competitive-binding assays", Western blot analysis and preferably as ELISA assay 
[0114] An ELISA assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptor polypeptides, preferably a monoclonal antibody. In addition a reporter antibody is prepared against the mon- 

elml7 h b o?erS^ reP °T antib0dV fe a ^ Ched 

T n Tnll h t 56 enZVme ' A Sample is now removed from a host and incuba 'ed on a solid support 

L incuS T h ' T Pr ° teinS the Samp ' e - AOy free pr0,ein bindin 9 ^es on the dish are then covered 
in 2 «1 7 a h . n ° n : s P ac,,lc P rotein such "ovine serum albumin. Next, the monoclonal antibody is incubated 
o h! ^,12 9 T ^ monoclonal antibodies attacn to any G-protein chemokine receptor proteins attached 
no ^L V f •', Unb ° Und monoclonal an,ibod y is washed out with buffer. The reporter antibody linked to 

S«£?r^Kd^rtTTl P,0,Bln "- UnattaChed reP ° rter antib ° dy iS then wa shed out. Peroxidase sub" 
amount of G orll H „ and am ° Um ° f COl ° r deVe ' 0ped in 3 9K/en time P eriod is a measurement of the 
Standard Jrle Chem ° k ' ne rece Ptor proteins present in a gh,en volume of patient sample when compared against 

[0115] The sequences of the present invention are also valuable for chromosome identification The sequence Is V 

Tre V T ' I 3 "' hybridi2e Wfth 8 PartlCUlar '° Ca,i0n °" an individual h ^ a " chromosome Monaover 
TalLi Z " e T °: ' dentifyin9 P3rtlCUlar Sit6S 00 the chr ° m ° s °™. Few chromosome marking reagents based 
oino If nwl t h <rePeat po,ym( "P hisms > are P^^ntly available for marking chromosomal location. The map- 
f Z~ £ Chr ° mOSOmes accordin 9 t0 the P^sent invention is an important first step in correlating those se- 
quences with genes associated with disease. 

t r hrrnMA B r f ' y ' Se f quences can be ma PP ed 10 chromosomes by preparing PCR primers (preferably 15-25 bp) from 
he CDNA. Computer analysis of the cDNA is used to rapidly select primers that do not span more than one eion " 
omatiZlf hTh thUS C ° mp,iCatin 9 the process. These primers are then used for PCR screening of 

res^ondinn o y , h S C ° ma,r ;, ln9 ' ndiVidUa ' hUma " chrom ° sor " a s. Only mose hybrids containing the human gene cor- 
responding to the pnmer will yield an amplified fragment. 

l ZllL P n " ma h PPinQ ° f S ° matiC Ce " hybridS iS 9 rapid P rocedure for assigning a particular DNA to a particular chro- 
panel of fra™ T "T™ ^ ^ sublocalbation can be achieved w th 

panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other 
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£bei e i lZ ZTJ, h 81 9riy be USed 10 map ,0 ftS chro ™ so ™ '"Cude *, situ hybridization, prescreening wrth 
abeled flow-sorted chromosomes and preselection by hybridization to construct chromosome specific-cDNA librarTes 

to prov.de a prec.se chromosomal location in one step. This technique can be used with cDNA as short as 50 or 60 

ss ^Tx&sxr* see verma et ai - Human ch ~ es: a Manuai * Basic ssi ^ 

[01 19] Once a sequence has been mapped to a precise chromosomal location, the physical position of the sequence 
Inl, 7kT bB C0rr6lated With 96netiC map data ' Such data are f ound for example, in V McKusick 
Insl h " ^ an ° e ' n Ma " < available °" line th ™9n ^hns Hopkins University Welch Medical Library) . The rete- 
t.onship between genes and diseases that have been mapped to the same chromosomal region are thTn idenOTed 
through l.nkage analysis (coinheritance of physically adjacent genes) 'dentmed 
[0120] Next it is necessary to determine the differences in the cDNA or genomic sequence between affected and 
unaffected ■ndrv.duaj.. If a mutation is observed in some or all of the affected Individual, but not in any ZlmXM- 
uals, then the mutation is likely to be the causative agent of the disease 

[0121] With current resolution of physical mapping and genetic mapping techniques, a cDNA precisely localized to 
( l his assumes 1 megabase mapping resolution and one gene per 20 kb) 

Esldl rZ 0 '^'*'! 68, "I* fra9mentS ° r ° ther derivatives - or ™>ogs thereof, or cells expressing them can be 
™£ h ,m h mun09en t0 produce antibodies These antibodies can be, for example, polyclonal or monoclonal 

taSSS" o?thT rr" 0 " also includes chimeric . * n 9'* chin, and humanizec I anybodies, asZ al Fab 
SS^™ , H Pr °,i UC L 0f 8n ^ expresslon »«y- Va rious procedures known in the art may be used for the 
production of such antibodies and fragments. 

obtf ,nL h^° d ? 8 9enerated a9ainst *• Polypeptides corresponding to a sequence of the present invention can be 
v a V h ,n, ^'° n ° f polvpeptides int ° a " °' ^ administering the polypeptides to an aTmal pref 

erably a nonhuman. The antibody so obtained will then bind the polypeptides itself. In thtemanner, even a sequence 
encodmg only a fragment of the polypeptides can be used to generate antibodies binding the whole native poUeptfdes 
Such antibod.es can then be used to isolate the pohypeptide from tissue expressing that polypeX P ° ,yPept ' deS - 
1 J, . Z Preparat ! 0n of mon oclonal antibodies, any technique which provides antibodies produced by continuous 
495 497^ e Trfom a n t^ USed - *' ^ and Milstei "- 1 975 Nature 256 

111 Z frv 'Tt h , T' a " B ^ e " hybrid ° ma teChniqUe (Kozbor et al - 1 983 ' "™"nology Today 4:72) 

and the EBV-hybr,doma technique to produce human monoclonal antibodies (Cole, et al.. 1985 in Monoclonal Ant 
bodies and Cancer Therapy, Alan R.Liss, Inc.. pp. 77-96). Monoclonal Anti- 

ml^LJ 60 ^^^ described for the Paction of single chain antibodies (U.S. Patent 4,946,778) can be adapted 
L e TJr m !L n9 ant ' bt ! dieS t0 immun °9 enic Polypeptide products of this invention. Also.Vanscenic mtoe mj 

mi™ ^ ? hUman,2ed ^bodies to immunogenic polypeptide products of this invention * 

undei,o^?h»,T m 'T" Wi " bS ,UrthSr deSCribed Wfth refBrenCe 10 the ,ollowin 9 samples; ho-™*, it is to be 
are by weigS " ' nVent ' 0n ™ * *"* M partS ° r am0Unts ' unlass othe^ise specified, 

,e^wi,, ,n be 0 dtscr^d Ci,itate Und8rS,anding °' the ,ollowin 3 exam P'° s °*™n frequently occurring methods and/or 
r iaS T id 5 desi9nated "V a 'owercase p preceded and/or followed by capital letters and/or numbers The 
S2d P f Tl L5T ^ ^ COmmercial, y available - P" bli o>y available on an unrestricted basis, or can be -n 
^ IT ! P aSm ' dS 3CC0rd With pUb,iSh6d P roce dures. in addition, equivalent plasm ds to those de- 

scribed are known in the art and will be apparent to the ordinarily skilled artisan 

[0129] "Digestion- of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain 
sequences .„ the DNA. The various restriction enzymes used herein are commercial^ avai labTe and 5,^ ^ eacTon 
cond, ions, cofactors and other requirements were used as would be known to the ordinarily skilled artisan For a^a 
£™ • typiCa " y 1 f W> of plasmid 0^ ^A fragment is usedwithaboutaunits of enzym^raJouXcfbuffe 
S 20 1 to 2SC uZT" 1 ° NA fra9m6ntS f ° r PlaSmid constructi o"- typically 5 to 50 ug of DNA are digested 

eC^s^ 

dei'^srjctd^r^ 

[0131] "Oligonucleotides- refers to either a single stranded polydeoxynucleotide or two complementary oolvdeoxv 
ZT°T WNCh may bC ChemiCa " y svnthesize ^ Such synthetic oligonucleotides Tve ^ n7 5 phospSe a^d 

thus w„. not hgate to another oligonucieotide without adding a phosphate with an ATP in the presence of a kinase A 
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so 



25 



33 



synthetic oligonucleotide will ligate to a fragment that has not been dephosphorylated 

1 "Ligauon" re fers to the process of forming phosphodiester bonds between two double stranded nucleic acid 
^HZSTT' ' ?►! %; P ' U6) - Un,6SS ° therW,Se pr0Vided ' li 9 ation ™* be -compiled usingTnown 

E *. ^c^i^iwT™* 0 " was performed as described in the method of Graham ' f and van 

Example 1 

Bacterial Expression and Purification of HDGNR10 

[0134] The DNA sequence encoding for EDGNR10, ATCC #_ is initially amplified using PCR oligonucleotide primers 
correspond^ to the 5' and sequences of the processed HDGNR10 protein (minus the signal p4Z.SS£3 
and3°seauenr 3 t0 ^ ^ DQ ^ R1 ° 9< * n6 ' Additional nuo| eotides corresponding to HDGNR 10 were added to the 
C^ir^C^rZ^ T^ 5 0li .9° nUCleotide primer ha * sequence 5' CGGAATTCCTCCATGGATTAt! 
CAAGTGTCA 3 centum an EcoRI restnct.cn enzyme site followed by 18 nucleotides of HDGNR10 coding sequence 

SSrcJS^SSSSST T° *" ° f the processed protein codon - ^ 3 ' sec — ^cIgaagct 

aHd.. nfnn™ f AC H AGATAT3 contalns complementary sequences to a Hindlll site and Is followed by 18 nucle- 
olus o HDGNR10 cod.ng sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
bactena, expression vector pQE-9 (Qiagen, Inc. 9259 Bon Avenue, Chatsworth. CA, 91 311 ). pQE^eTodes an«biotic 

inTSSsra 6 H^S*?!" ? repliCat '° n (0ri) ' a " ,PTG - re 3ulatable promoter opml^tOyTfoo^b^ 
ing site (RBS), a 6-H,s tag and restnetton enzyme srtes. pQE-9 was then digested with EcoRI and Hindlll The amolified 

the' RBTTh^lT 3° PQE " 9 r d ^ inSerted " ^ M Se * U °™ 6nCOdi "9 «* *° his^neTag and 
the RBS The hgation mixture was then used to transform E. coli strain M15/rep 4 (Qiagen, Inc ) by the procedure 
desenbed ,„ Sambrook, J. et «... Molecular Cloning: A Labo^ry Manual, Cold Spring Uboratoa ^PrLs (198 9 T 
M15/re P 4 contams multiple copies of the plasmid pREP4, which expresses the lad repressor and aTs /confers X 
amyan res.stance (Kan 0 . Transformants are identified by their ability to grow on LB plates and ampSLTanlyc^ 

hei a ,i ~ ? ? w r selected - Plasm,d dna was isoia,ed and connrmed * restric « Qn «w- 

mh 1Z ° VerniSht ( ° /N) iR HqUid CUltUre in LB media ^PP'^ented with both Amp (1 00 3 

ml) and Kan (25 ug/ml). The O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1 250 The cells were 

,h en"^ ' denSi,V 600 ( ° D - 600) °' b6tWeen 0 4 and ° 6 - IPTG ri~pn^.B^ toB icSSr^^ 

to in™ n 3 ,na ' Conce . ntra « on of 1 mM - IPTG ^«c~ by inactivating the lad repressor, clearing the P/O leading 
T^17^ ? e T ra f S ' 0n : Ce " S WSre 9r ° Wn an 6Xtra 3 10 4 hours - Ce,ls w * r ° «™ harvested by centrifugal 
was ou^JT,ZT T TT^ 09 '' 0 a9ent 6 M °' ar Guanidine HCL A«erclarification. solubilized EDGNR10 
ZIZTVJ T ¥ chroma,0 9 ra P n V ° n a Nickel-Chelate column under conditions that allow for tight 
binding by proteins contaming the 6-His tag. Hochuli, E. et al., J. Chromatography 411 -177-184 (1984) HDGNR10 

h f k T SOd ' Um phosphate ' 1 0 mmolar glutathione (reduced) and 2 mmolar glutathione (oxidized) After 
incubation m this solufcon for 12 hours the protein was dialyzed to 10 mmolar sodium phosphate. A " er 

Example 2 



so 



55 



Expression of Recombinant HDGNR10 in COS cells 

I ^!!L2 e n T Pr T'T ° f P' asmid ' HDGNR1 0 HA is derived from a vector pcDNAI/Amp (Invitrogen) containing- 1 ) 
SV40 ong.n of replicatron, 2) ampicillin resistance gene, 3) E.coli replication origin, 4) CMV promoter followed by a 

an tH A 3used a in fr 4 ° 'T, T 'T^™ ^ * ° NA *» ^SS^JlSSi 

and a HA tag fused m frame to ,ts 3' end was cloned into the polylinker region of the vector, therefore the recombinant 

^^C^^T'T' °' Wi ' S ° n ' * Nima "' * Hei9hten ' A Che -— ■ Connol^ and R 

[01 36] The plasmid construction strategy is described as follows* 

5° GTCCAA^ 971 83 ' W3S C0nstructed b V PCR -Ing two primers: the 

HDGNR1 ) 22, GGATTATCAAGTGTCA 3' and contains a Hindlll site followed by 18 nucleotides of 

„" d,n9 se <l u ence starting from the initiation codon; the 3' seauence S' 
CTAGCTCGAGTCAAGCGTAGTCTGGGACGTCGTATGGGTAGCACAAGCCCACAGATATTTC 3' contains comple- 
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mentary sequences to an Xhol site, translation stop codon, HA tag and the last 1 8 nucleotides of the HDGNR10 rnriinn 

,h» presence of the correct fra 9"ient. For expression of the recombinant HDGNR1 0, COS cells were transf ected 
with the expression vector by DEAE-DEXTRAN method n 5 am h»«k e c» u t /' ™ ocellswerelransr ected 

Example 3 

Cloning and expression of HD GNR10 using the baculovirus expression system 

[01 38] The DNA sequence encoding the full length HDGNR1 0 protein, ATCC # was amplified usino pgr 
nucleotide pnmers corresponding to the 5' and 3' sequences of the gene: 9 9 

[0139] The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT r a ai~-n~-r<~ii o. 

S V£2£J.„ ■ J!, fT Ue ;°rr re , iS ° ,ated ,r ° m 8 1% asarose 9 el usin 9 a commercially Mailable 

TS^s^sr- vec,or f and lnsect ceM cu,ture procedures ' Tex ^ 5£« a iat:r. i 
folec2ri°r 

for he cell-med ated homologous recombination of co-transfected wild-type viral DNA Many other baculovi™rr„r! 
could be used ,n place of P RG1 such as P Ac373, pVL941 and pAc.MI (LucKow, vl^SZS^^, 

ntltnl k aSmfd T d ' 9eSted With the restriction enzyme BamHI and then dephosphorylated usinq calf intestinal 
T^^^^? ^ art " The ° NA ™ the " ^ a 1% acaU «- -"SSSST ,• 
[01 43] Fragment F2 and the dephosphorylated plasmid V2 were ligated with T4 DNA ligase E coli HB1 01 cell, 
hen transformed and bacteria identified that contained the plasmid (pBacHDGNRI oVShe HDGNR ffl 
he enzyme BamH.. The sequence of the cloned fragment was confirmed by DNA seq^nc ng ^ ^ 

Thin . . ? d Um were added ' mixed and 'nwbated for 15 minutes at room temperature 

Then- the transf ection mixture was added drop wise to the Sf9 insect cells (ATCC CRL 1711s ZJLuT « mperature - 

plate and 1 ml of Grace s insect medium supplemented with 1 0% fetal calf serum was added. The plate was put 
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20 



25 



35 



JO 



43 



back into an incubator and cultivation continued at 27°C for four days 

andlLh I** 8 ^ S " pematant was collected and a plaque assay performed similar as described by Summers 

IthTl ' P 1 modlf,catlon an a S arase ^ "Blue Gal" (Life Technologies Inc., Gatthersburg) wasTsed 
which allows an easy isolation of blue stained plaques. (A detailed description of a ? P laque assay' can a so founS 
in the users gu,de for insect eel, culture and baculovlroiogy distributed by Life Technologies inc .Va^etburg paje 

fhl «n 0 f =n U pn ayS . 3f !f r di ' Uti0n ' the ViR,Ses were added 10 the cel ' 8 ' blu « ^*ned plaques were picked with 

t Pf Z f The a93r °° n,ainin9 ,he ^combinanwiruses was then resuspended i an EppendoS 

^ZZZl^JlfT mediUm - a9ar W3S rem ° Ved by 3 b ' rief ^rifugation and the supematam con 
oernmanr! %T » ba = Ul ° v,rusas was used t0 Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4"C 

[01 48] S f9 cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. The cells were Infected 
wrth the recomb.nant baculovirus V-HDGNR1 0 at a multiplicity of infection (MOI) of 2 Six hours laterlhe medium waf 

bat^ for T^uk hI, T ? a " d 5 ^ S 0X8161,16 (^^ham) were added. The cells were further -in«,. 

sXlllZ^ y W6re ' ^ CentrHU9ati0n and *° lab6llad P-t-s visualized by SoI-PAGE 

Example 4 

Expression via Gene Therapy 

in? 91 Rbr ° b ! asts are obtained from a sub J ect "y skin biopsy. The resulting tissue is placed in tissue-culture medium 

LorLTmlf ? J"* Sma " Pi6CeS - Sma " ChUnkS °' the ,lssue are P ,aced °" a w« surface a tissue iTu^ST 
approx-mately ten pieces are placed in each flask. The flask Is turned upside down, closed tight and left « room 

oZ h n' 6 ° V ,TT K™" 24 h ° UrS 3t r0 ° m tem P erat ure, tne flask is inverted and the chunks emaTn Z 

to he bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, penicillin and st^ptor^c Hs Ldded 
This ,s then mcubatedat37'Cforapproximately one week. At this time, fresh medals added and «2SS*S2S 

I« ? t0r ,S frac,l0nated ° n a 9 a ^e gel and purified, using glass beads Phosphatase. 

to he 5' a^S^end «n 0din9 * P ° lyPeptide 0,the pr6se "t inven «°" amplified using PGR primers which correspond . 
to the 5 and 3 end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindlll 

H h? r n, ' t,e . S °' M °' 0ney mUrine SarCOma Virus linear backb ° ne a " d EcoRI and H nd^^TS. 
SSZZSZV'f PfeSe T 6 x!7 4 ° NA ' i9aSe - The reSUtti " 9 miXtUre is maintained ^ oonSs a^op ia « 
2iSI?k^ JS^ ^ 9ati ° n miXtUre iS USSd 10 tranSf ° ml baCteria "8101. which are then p'ated onto 
W^^T n Z Tr P T S6 °' C ° nfirmin9 that the Vector had the 9 ene °' merest properly inserted 
be^ol JTh* 7c * J GP«m1 2 packaging cells are grown in tissue culture to confluent density "n Dul- 

conTainina the oene if ^H/ 0 ^ with 10% «* (CS). penicillin and streptomycin. The 5 veSor 

containing the gene is then added to the media and the packaging cells are transduced with the vector The pactafaY™ 
cells ™ produce infectious viral particles containing the gene (the packaging cells are now referred!! J^cer 

[01 53] Fresh media is added to the transduced producer cells, and subsequently the media is harvests fmm a 1 r, "' 

Z&^ZZZZ??? H e " S H The SPSnt m6dia ' C ° ntainin9 ^ ^ v^S^ SKJ t o'ugV 
miWpore fUter to remove detached producer cells and this media is then used to infect fibroblast cells Media is removed 

Ilir; - P ate ° f fibf0b,aStS and qUicWy replaced with the ™ dia ^ the prod lol I «IT£ is mTdials 
removed and replaced w.th fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected and no 

VST^T " me ^ fe ^ ' 0W ' ,he " 11 iS neC6SSary ,0 " Se 3 ^ V -or that has'a SSS?,^ 

inleln Jl'r^ 68 '^ ,ibr0b '! StS the " injeCted 10,0 the host ' eith8r a,one or a ^r having been grown to conflu- 
mi «r micro = a rr'er beads. The fibroblasts now produce the protein product 

Ind LrrZ 6 ' 0 ! 5 m ° di,ications and variati °^ of the present invention are possible in light of the above teachings 
desc S SC ° Pe ° f aPPended C ' aimS ' ,he inV6nti0n ma V be ****** o'he^ise than « pSSSJ 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

fi) APPLICANT: Li, ET AL. 

(ii) TITLE OF INVENTION: Human G-Protein ChemoJcine 

Receptor 

(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL^ILLAN 

(B> STPPPT c n.™^ 1 ' STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 
<C> CITY: ROS ELAND 

ID) STATE: NEW JERSEY = 

(E) COUNTRY: USA 

(F) ZIP: 07G58 

(v) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 
(B> COMPUTER : IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA 1 

' (A) APPLICATION NUMBER: 
(3) FILING DATE: concurrently 
(C) CLASSIFICATION: - 

(vii) . ATTORNEY/ AGENT INFORMATION: 

(A) NAME: FERRARG, GREGORY * D 

(B) REGISTRATION NUMBER: 3 6 134 

(C) REFERENCE /DOCKET NUMBER: ' 325800* 

(viii) TELECOMMUNICATION INFORMATION * 

(A) TELEPHONE; 2 01-994-170 0 
(3) * TELEFAX : 201-994-1744 

(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 
(3) TYPE: NUCLEIC ACID 
fC) STRANDEDNESS : " SINGLE 
(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: CDKA 

<Xi) SEQUENCE DESCRIPTION: 3£Q ID NO:l: 

GTGAGA7GCT GCTTTCATGA ATTCCCrO* CAiGACCCAA GCTCTCCATC TAGTGGACAG 
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387 
43S 
483 
531 



GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGGCC CAAAAGAGAG 12C 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 18 0 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 24 0 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TA^ GAC 291 
Mec Asp Tyr Gin Val Sec Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA 339 
He Asn Tyr Tyr Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG ~TC A^C * r T" 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu . Val Phe lie Phe 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 
Gly Phe Val Gly Asn Mec Leu Val lie Leu He Leu He Asn Cyt Gin 

AGG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 

Arg Leu Glu Ser Met Thr Asp lie Tyr Leu Seu Asn Leu Ala lie Ser 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TA 7 * GC^ GCC 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Ala Kis Tyr Si Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG-TGT CAA CTC TG Ara rrr 

Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly Hu 5?9 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTP rr~ irs 

Phe He Gly Phe Phe Ser Giy lie Phe Phe Ke He £n Zu £u tS ■ 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC £75 
He Asp Arg Tyr Leu Ala He Val His Ala Vai Phe Ala Leu Lys Alf 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT "-GG GTG CT- 
Arg Thr VaL Thr Phe Gly Vai Val Thr Serial He Thr S£ vl? ™ 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT rai ana 

Ala val Phe Ala Ser Leu Pro Gly He lie Si Thr Ar^ SeT Gin Lys * 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CA^ \ CCA zrz- » « 

Glu Gly Leu His Tyr Thr cys Ser Ser S£ Jii J£ £n 819 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC XTC — r , ~- rt „ 

Gin Phe Trp Lys Asn Phe Gin Thr .eu fJ5 zlZ SaT LeS GW £5 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 9iq 
Val Leu Pro Leu Leu Val Met Vai lie Cys Tyr Ser Giy He Leu * 5 

ACT CTG CTT CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg H iS Arg Ala Val A?g 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC lip * 
Leu He Phe Thr He Met He Val T>~ Phe Leu Phe Trp Ala Pro Tyr * 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 
Asn He va. Leu Leu Leu Asn Tnr ?ne Gin Giu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Ala Mec Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC " r " r T ^155 
-hr Leu Gly Met Thr His Cys Cys He Asn Pro He lie Tyr Ala ine 



1059 
1107 
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GTC GGG GAG AAG TTC AGA AAC TAC CTC TTA GTC T^C TTC CAA AAG n~ , 

Val Gly Glu Lys Pha Arg Asn Tyr Leu Leu VaX w£ 55 Gl£ 2J£ ' 1203 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TCT ATT TTC CAG CAA GAG Gerr , , = , 
lie Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gia Gin Glu SI 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CGA TCC ACT GGG GAG Mr r-i. ,,== 
Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu Gin Glu " 

lie IE £l sty £lu TGACAC3SAC TaAGTGOGC TSGTGACCCA GTCAGAGTTG 1354 

TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCTTTT 1414 



(2) INFORMATION FOR SSQ ID NO -2- 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID 

( C) STRANDEDNSSS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(Xi) SEQUENCE DESCRIPTION: SSQ ID NO: 2: 
Mec Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp u e Asn Tyr Tyr- 
Thx Ser Glu Pro Cys Pro Lys lie Asn Val Lys Gin He Ala Ala 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu v" Phe He Phe Gly Pfae 
Val Gly Asn Met Leu Val He Leu "lie Leu He Asn Cys Gin Arg 
Leu Glu Ser Met Thr Asp lie Tyr Leu Leu Asn Leu Ala lie S er 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala Kis Tyr Alf 
Ala Ala Gin Trp Asp Phe Gly Asn Thr Mel Cys Leu Leu Thr Gly"" 
Leu Tyr Phe lie Gly Pne Phe Ser Gly ill Phe Phe He He Gin 
Leu Leu Thr lie Asp Arg Tyr Leu Ala He Val His Ala Val -Phe 



Ala Leu Lys Ala Arg Thr Val Thr Phe Gly Val Val Thr Ser vll 
He Thx Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly He He 



160 



Phe Thr Arg Ser Gin Lys Giu Gly Leu His Tyr Thr cys Ser ler 



His Phe Pro Tyr Ser Gin Tyr Gin Phe Trp Lv S Asn Phe Gin Thr 
Leu Lys lie Val lie Leu Gly Leu Vai Leu Pro Leu Leu Val Mel 
• 205 210 
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val lie Cys Tyr Ser Gly lie Leu Lys Thr Leu Leu Arg Cys Arg 

Asn Glu Lys Lys Arg His Arg Ala Val Arg Leu He Phe Thr ll« 
230 235 240 

Met He Val Tyr Phe Leu Phe Trp Ala Pre Tyr Asn He Val Leu 

245 250 255 

Leu Leu Asn Thr Phe Gin Glu Phe Phe *Gly Leu Asn Asn Cvs Se- 

260 -2S5 - 270 

Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu Thr Leu 

275 280 235 

Gly Met Thr His Cys Cys He Asn Pro lie He Tyr Ala Phe Val 

290 295 3on 

Gly Glu Lys Phe Arg Asn Tyr Leu Leu Val Phe Phe Gin Lys His 

305 310 3 15 

He Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gin Gin Glu 

Ala Pro Glu Arg Ala Ser Ser Val Tfr Thr Arg Ser Thr Gly Gl2 
335 340 -iAC 

Gin Glu He Ser Val Gly Leu 
350 



Claims 

1 ■ A polynucleotide comprising a nucleic acid selected from the group consisting of: 
(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

S I n^f iC I COmp r sin9 the "bolide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

G " Pr0tein Chem ° kine reCePt ° r P ° lypeptida 6nC0ded b ' the P HDGNR10 done 
(e> a nucieic acid encoding "the mature form of the G-protein chemokine receptor polypeptide of any one of 

^Z^Z^Z^^ 9 ° % ° r 95% ^ * «* «— « Chernov 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e)- 

<h> a n ucleic acid encoding a solub.e fragment of the G-protein chemokine receptor po^peptidi of any one of 

o! mot) aCid enC ° din9 ^ eXtracellular P° rtion ° f the G-P^tein chemokine receptor polypeptide of any one 
(J) a rwcleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) to 
» a t,^ 9 , men w b6ln9 J :apable of bindin 9 a of th. human G-protein chemokine receptor ' 
l ot^s a S:7 9 3t ' eaSt 50 ° 0nti9U0US amin ° aCldS ° f G - Pr0t9in ^-o^e'receptor of any 
K^Sn^^!^' W — ^^^-^ncodesapolypeptideorfragmenthaving 

™? n fJ ei ! aCid ,°' ° ne ° f (a) ' ,0 (k) ' Wherein said nucleic acid encodes a polypeptide or fragment 
capabte of binding a ligand of the G-protein chemokine receptor YPepuae or fragment 

<n)Jhe nucleic acid of anyoneof(a) to (m), wherein said nucleic acid does not encode a N-terminal methionine; 
(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 

or the complementary strand of any one of (a) to (o). 

The polynucleotide of claim 1 , wherein said polynucleotide is DNA, RNA, cDNA or genomic DNA. 
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3. The polynucleotide of claim 1 , wherein said polynucleotide is double stranded or single stranded. 

4. The polynucleotide of claim 1 fused to a heterologous polynucleotide. 

5. The polynucleotide of claim 4, wherein said heterologous polynucleotide encodes a heterologous polypeptide. 

6. The polynucleotide of claim 5, wherein said heterologous polypeptide is fused to a r „ m , Dl „ h „• 
polypeptide encoded by said nucleic acid. polypeptide * fused to a G-prote.n chemokine recepto 

7. The polynucleotide of any one of claims 1 to 6, wherein said polynucleotide is immobilized. 

8. The polynucleotide of any one of claims 1 to 7, wherein said polynucleotide is labeled. 

9. A vector comprising the polynucleotide of any one of claims 1 to 8. 

10. The vector of claim 9. wherein said pofynucleotide is operab^ associated with a regulatory sequence. 

1 1 . A method of producing a host ce.l comprising genetically engineering cells with the vector of claim 9 or 1 0. 

12. The host cell produced by the method of claim 11 . 

13. A host cell comprising the vector of either claim 9 or 10. 

14. A host cell comprising the polynucleotide of any one of claims 1to 10. 

15 're h ;!^ 

1 7. A probe or primer comprising the complementary strand of a member selected from the group consisting of: 

(a) apo^nucleotide encoding at least 50 contiguous amino acids of the polypeptide as set forth In SEQ ID no*. 
(b ^nucleotide encoding at least 50 contiguous amino acids of the irii^lS S 
polypeptide encoded by the cDNA contained in ATCC Deposit No 971 83- cnemoKine receptor 

(c) ttts polynucleotide as set forth in SEQ ID NO-1 ■ and 
(dHhecDNAconteinedinATCCDepos™^ 

or the complementary strand of any one of (a) to (d). 
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